Towards whole sheep ovary cryopreservation.
Cryopreservation of ovarian tissue aims to assist young women who require treatments that may lead to sterility or infertility. Cryopreservation procedures should therefore be as simple and efficient as possible. This study investigates rapid cooling outcomes for whole sheep ovaries. Ovaries were perfused with VS4 via the ovarian artery, and cooled by quenching in liquid nitrogen in less than a minute (estimated cooling rate above 300 degrees C/min till the vitreous transition temperature). The ovaries were rewarmed in two stages: slow warming (12-16 degrees C/min from -196 to -133 degrees C) in liquid nitrogen vapour, followed by rapid thawing in a 45 degrees C water bath at about 200 degrees C/min. DSC measurements showed that under these cryopreservation conditions VS4 would vitrify, but that VS4 perfused ovarian cortex fragments did not vitrify, but formed ice (around 18.4%). Immediately following rewarming, a dye exclusion test indicated that 61.4+/-2.2% of small follicles were viable while histological analysis showed that 48+/-3.8% of the primordial follicles were normal. It remains to be clarified whether follicle survival rates will increase if conditions allowing complete tissue vitrification were used.